INPUT- 



PHASE 
DETECTOR 



LOOP FILTER 



OUTPUT 



OSC 




100 

FIG. 1 




FIG. 2 




FIG. 4 



fft of theta (cycle slip) 




CP 5 TO 15 20 25 30 35 40 45 50 

I 1 — I frequency in hertz 

MID 



FIG. 5A 



fft of theta (no cycle slip) 




— I — I frequency in hertz 

MID 



FIG. 5B 











i 




unfilte 


ed theta 












k 


A. 












h 









































75.6 75.7 75.8 75.9 76 76.1 76.2 76.3 76.4 76.5 76.6 
time in seconds 

FIG. 6A 
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FIG. 6B 
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FIG. 7A 
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FIG. 7B 
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FIG. 7C 



LEGEND: 



+ = one cycle slip 

O = two cycle slip 

□ = three cycle slip 
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